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Abstract (Basic) : EP 52459 A 

Novel thermoplastic polyester copolymers of wt. ave. mol. wt . above 
10000 (pref. above 200000) contain 99.9-50 mol.% bet a -hydroxybutyric 
acid repeat units of formula -0-CH(CH3)- CH2-CO- (I) and 0.1-50 (pref. 
1-40) mol.% of units of formula 0-CR1R2- (CR3R4) nCO- (II). In the 



formulae, n=0 or 1, and Rl-4 are each opt. OH or halo-subs td. 
hydrocarbon, OH, halogen, or H provided that when n=l and R2-4 are each 
H, Rl is not Me. 

Prodn. of the copolyesters is by cultivating a polyester- 
accumulating micro-organism in an aq. medium on a water-soluble 
assimilable C-contg. substrate, at least part of the cultivation being 
under conditions of limitation for one or more of the essential 
requirements for microbial growth, excluding polyester accumulation. 
The characteristic feature of the process is that during at least a 
part of the time when such limitation holds the substrate comprises an 
organic acid (or salt) which is metabolisable to a polyester other than 
one composed only of (I) units. 

By incorporation of (II) units the crystallinity and m.pt. of the 
prod, are reduced thus making it more suitable for melt processing e.g. 
to film. The copolyesters can also be used in amts. of 0.5-10 wt.% as 
processing aids of vinyl chloride polymers; random copolymers are esp. 
suitable for this use. 
Dwg. 1/3 

Abstract (Equivalent) : EP 52459 B 

Novel thermoplastic polyester copolymers of wt. ave. mol . wt . above 
10000 (pref. above 200000) contain 99.9-50 mol.% beta-hydroxybutyric 
acid repeat units of formula -0-CH(CH3)- CH2-CO- (I) and 0.1-50 (pref. 
1-40) mol.% of units of formula 0-CR1R2- (CR3R4 ) nCO- (II). In the 
formulae, n=0 or 1, and Rl-4 are 

each opt. OH or halo-substd. hydrocarbon, OH, halogen, or H 
provided that when n=l and R2-4 are each H, Rl is not Me. 

Prodn. of the copolyesters is by cultivating a polyester- 
accumulating micro-organism in an aq. medium on a water-soluble 
assimilable C-contg. substrate, at least part of the cultivation being 
under conditions of limitation for one or more of the essential 
requirements for microbial growth, excluding polyester accumulation. 
The characteristic feature of the process is that during at least a 
part of the time when such limitation holds the substrate comprises an 
organic acid (or salt) which is metabolisable to a polyester other than 
one composed only of (I) units. 

By incorporation of (II) units the crystallinity and m.pt. of the 
prod, are reduced thus making it more suitable for melt processing e.g. 
to film. The copolyesters can also be used in amts. of 0.5-10 wt.% as 
processing aids of vinyl chloride polymers; random copolymers are esp. 
suitable for this use. (37pp) 
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** 2-t Ko+fxf-jmtfE 
*** xf-»fcj:tf2-t Ka+S/xf\A4«E 
**** 

Wlttfit&*rC**. A'^r'J TAlcali genes eutrophu 
s (^{iHydrogeno-monas eutrophafc LX^tlX^ 

1 61*. (ATCCNo. 1 7 6 9 9. J General Microbi-o 
logy ( 1 97 9) 1 1 5, p. 18 5~192#&)fc 
i.UW 1 6ft<7)%m. mHil 1/7B, S301/C5, S5 
01/C41 (-efl^flthe Natinal Collectino of Industr 
ial Bacteria, Torry, Research Station. Aberdeen, Scotl 
andfc, 1980¥8fl 18HfcWffiLfc, NCI BNo. 
1 1600. 1 1 599. 1 1 597*3*1X115 9 
8) tf&K&tTV^. ATCC##I4. the American 
Type Culture Collqction, 1 2 3 0 1 Park Lawn Dri 
ve.Rockville.Maryland 2 0 8 5 2U.S.A.T4i.^fl. *50 



JJEcoaiO, WMMH'. jg*ftft*S 
Hfc UfflUi^iU^. Alcaligenes eutrophus 
H 1 6& (ATCCNo. 1 7699) (4. ffra-X 
SrSftL&V^ *O3S3lfl=0UJf±I£«91 1/7B, S3 
01/C5. S501/"C29i3j;lXS501/C4 1(4. 7lV^-X 

4. #yx*r/l****4IMBIi. W*.tfUSP3 1 

0 717 2 fcSrf J: 3 fc. £TJ&B*mfc LTffl 

Mrtfrt4tf>*<#£U\ dflii. «UB*«llll&Mia. iX 

1 vcaSfr WWW 'J x*-f>Hr tttfVT 4 £ t T'jiJfcS 

tit. m^mtamma. a-cry^majsmi 
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1 5 

nvh^7 74-T$£l££iWH^l (Mn) 1 
0. OOOfclfcTfcWtofSr&fcK 
ffilXJi* »4i50. OOOOh, J:0*?2 L<(il 
00. 0 0OW_L s #£2 0 0, OOOCLhTfti. 

KB* 0 fcttvttjftfciit*. 

mstm. tomato »4L<»4«^>^9^ 

(T«) fcB^fccoiSfcOiaST'. 

4. 

7*n e**- ?> <0»#<0ttmm rn tf* *- h fi-tf- 
?s/*-hfcSSIU .TfttiTCAiM ?;WW"9-d 

uoxmmmmzk ixmkZh*. uzt^ 
-ri>7-nt:**-K flp*>i-'«c-roe^^-h 

Sr. r-b^CoA^fflfla^Kttl&-t/ltf. l4 co 2 
bixmmi*bh&. &ik&<\<r)®t>ti*>"cm. 

Alcaligenes eutrophus^SWCIBl 1 599£\ 3. 
5 g / 1 >J XX****»* & (C5E#^l^fl:tt 

*ttiS*Att. lBM*y*i c30<jw>»fcMrL"O* 

(NHi)iS0» 2g 

MgSO4-7H20 0 . 8g 

KaSfc 0. 45 g 

HsPO* ( 1. 1M) 1 2«1 

FeS04-7H 2 0 1 5mg 

H»fi7C*iS» 2 4il 



1 6 

0. 02g 
0. 1 g 
0. 1 g 
2. 6g 



CuSCU -5H 2 0 
ZnStU-6H 2 0 
MnS04-4HzO 
CaCh-2H 2 0 

mmtfmuc®. 1 -uc-rat-**-}-^^ 
uV*y®y-y\ g/tzym-xttitizmg 



10 x<omi. 



**-Mi. ttiH$*iT7-t^/K:oAK£& < ri&< 
HJS0! 2. (JUSM) 

Alcaligenes eutrophus 3£Mt*NC I B 1 1 5 9 95". 
ItH *> 1 1 1 9&0«lJft*:r*-t*ttttHftB 4 0 Onl 
S-*05IA'7^^K»«T\ PH6. 8, 34'CT-jl 

20 mmzimm*ktz. 

(NH4) 2 S04 4 g 

MgS04-7H 2 0 0. 8 g 

K2SO4 0. 45 g 

HsPMl.lM) 12ml 

FeS04-7H 2 0 1 5mg 

WmiXm^tz 2 4 ill 

nvn-zz. s&/te<m&x-w&&\zmLtz. % 

IttBO^fWtgJ&Ofiti, PHB£&a&lA2 6gtf)iffl 

30 m&fr&mtuzitftTfr-jt:. 

$tftM 3. 

^G^SrlftilU:* 5 . NBtt34giatUbJ:*. 
?)\,n-x<rW)\,zyu\mv$&2. 8g/hr£7)Sll^ 

£JSW 4. 

3 9gtaiL^#fcBB«rLfe. 
40 HJt^ 5. 

Ji5 6gt:jtLfci:*KttK>fc. 
^tfe^l 6. 

To f^-yK 1 2 g Sr-m=» Lfc. 
7. 

H*tW2Sr»)gL^, itiftASrfflv\ 
»)fc:7'nh-^>'»*4g/hrO*J^T, 

mixmiK. 

50 HJSW 8. 



(9) 



#&¥6-l 5604 



1 7 

S, ^3-X<OftOK. /AO -A 5. 2g/hr\ 7" 
nt^>"i!2. 8 g/hrCOgiJ^-C, //t-rJ-AfcitfT 

UltW 9 

St*M8*|ft£Lfc«<. 10012 8g(CBU:fc», 
/^3-*6. 8g/hrfcJ;^7-ntjryB?l . 2 g/ 

mm io. 

Htt«2S:«igt^ «J££l* { 28g{CjtU:i 

Watt:. 

JHWPSCM LfcttOlloafhaJW. IB 1 «c 
11. 

3S*W2Ht3El,fc*». «fi*#2 6. 4g(C«tfc 
/^3-X<0fWc3 7ao7-nt:*ylS£4g 

mm 12 

mt. Mtl3 4. 4gfc3iLfck#fcBIBftLfc. 
13. 

•WOW-* £ 6 . 8 s/hrOM*? 7 iffiOflm Ifc. 
MMU1^13Ttt, 3-^norntr^yK<i, 5 

og/tt*tf»arrjsanLfc. 

HJfeW 14. 

mm2*mit:tf. msma.3 1 gc^fct*. 

?fr-a-X0)W)£.T9mWteA g /hr <9#te"e 5 
16 1 * 



1 8 







«*• 

{%) 


Ml 

i&Ss 

(«/*) 




2 




0 


20.0 


70 


3 




75 


15.6 


70 


4 




50 


13.3 


60 



10 



20 



30 



40 



i 


6* 


{%) 




mis 1 ? 

ssS 


5 


H± 


33 


16.0 


70 


0 

7 


-y Vft 


4 

100 


6.4 


CO 

W 

55 


a 

a 
9 


7 a CT-'BS 


1 7 

1 « 
9.5 


lO. 0 

14.2 


67 


10 

11 


•f vssst 

3-?an:/ot;+:/8fc 


66 
61 


13.0 
7.4 


50 
25 


12 
13 




33 
6.5 


4.5 
9.3 


20 
35 


14 




50 


6.0 
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iaw2~i4<oa*fi«^*«Mitt«)*tt. (a) to 

fc. 

S$#Hri, §S»W2, 11.1 2fcJ;tf 1 3<0fiteft 
«*«|2*fcSU;. 

DXf-/PStf>ft9fc, R> *:LTXf-;H3j;tf2-tF 

u**sx.+)vwm\z%itz. l*>u momi 1-1 
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2 38 

£. wv 
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V ^ o o */a \* + l/fto 

jr y *-* i-* s i-« i_ «^ ✓ Qt 


2-t Kn+i/if/b 
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1.8 




383 


2.99 


475 


12 




2-t Ko*^*^ 
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1.2 




376 


1.77 


265 
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2-t KD#S/xf-;u 
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0.6 




311 


1.99 


45 
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2-t KP + ^xf-ib 


6.5 




3S3 


2.36 





mi ( n = l, Ri =C 2 H 5 . R* =R3 =H) 
A. 7f-U-r--7^W-r- 

-OCHCmCOCHCBtCO 

b. ^y^yx-h-^y^yx-F- 

Ci5i CtEk 

-OCHC&COCHC&CO 

c. rf-u-h-^y^yx-h 

C2Z» CtB$ 

0CBC&C0CHC& • CO- 

ISJtW2~l 0<Dfi£ft?)NMR8!${i, 6 
9. 07. 1 69. 25J3itfl69. 44ppiTi6# 
l>3l<0ftl!l^^Uc. M. tida*KMcro0»lesl 1 
(1978) P490) fc«i:fUf, 169. 07ppi"C 
(7)^H|<i. yf-U-h-yf-U-hO^jAT** 1 ), 1 
6 9. 4 4ppmJi' > <.y?yx-r--*.y:?yx-htf)# 

mv*>i. mmzxrm, 16 9. 2 sh*?*)^ 



gftMl 0<o*^»ONMR<otlJ|l<ojeiW4MWi, * 

*5»lA <7>l/-h-7**l/-M 55% 
^JB (^y^yx-h-^y^yx-M 14% 
30 ff^ljC (7>u-h-^y?yx-M 31% 

(n = l, R 1 =C 2 H5R 2 =R3 =R4 =H ) ^fi-^- 

mm2-\A<r)&i$mt. (-) i^iea** 

T-^-^ft^XA^y 1 0 9 0 i/X-f A£fflWC, 
itf^H^Sfll^ftffi ( DSC : differential scanning 
caloriietry) T*SUc. DSCS:, 19 0t:T'BHi8 
B£BL, 3&&ftAfcUdW*tt&fc*>k. TUX* 

*(±S^+f 2 or/^rtHP^L . X^- h ^iSS 
(Ts ) &£Vfflm&McDV-?m>m. (Tp) Sr 

50 l»Sr 2 0 0'C£THt&U ^CMJttW 1 *H 
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171 
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14 


no 
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^ES&fiflJ 15. 

Alcali genes eutrophus^&fcNCI R 1 1 5 9 9 Sr. *tt 
ISiftC UftfifcifcBillltT'&Stf. PHBtSiifr 

ims .5g/t izmzotzmzmiTyt-T 

5. 2g/IT&o;it) 40 00ral££tf5e>'W5S 

MM?. P H6. 8, 34vx'mfs&mz&>o%m$ 

Sftti. 5. 5g/«/hr«fJ£T&*&"f!»^=7-* 



^^tJO^Trat^y^ 1 . 5 8g/«/hr<7)S!teT' 
«IB3&^ft& { 15g/tfcaLfci:^ « 

£S£fttt. KMM2II (R=C 2 H6R2 =R3 =R4 = 

H. n = l ) 20W%i<kAXWi. SS^ftlift^ 
S350, 000£=frU ^f'/l'Xf-^hyfc^l 
40 tt?*ofc . £fi£tt 2 g * . * ^x^/W}- h y 1 0 

oirciimHittfc. zmmuz. mmtftm 

vBKc9***&tt2 zZX+tV^VrYy 1 0 Onl 

t ass tfc t > . mm uz**m&Hi o . 1 gWT? 
o. 7g. **fi£(*o. 0 4giiiT**ji)wu/;. 

^lltitL, Ifal len^(C <fc 0 Environmental Science an 
d Technology 8 ( 1 974 ) p. 576-579tifi 
50 a^JE^ftli. ^x^/-7H;oJ^tttS<xTV^, 
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23 


140 
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mmm 21. * 

(i) iSftt.'-/P**S-S# (K62) 100 

(ii) v-N-vf-5r/U3-/l#x^r/K-X^ 
**9+)VXX¥kfo(r>m.im 1. 5 

(iii) *?->M?7'JU-h/7'? 20 

VC#9aSffJ 8 

(iv) 0. 8 

(v) ?w)v*:jxxT)V(ftmmm) 1 

(vi) HB££ft (Mttm) 2 
HBS^ffcblllW&Kis ifcOiOTfcO*: : 

(a) HM0l2Ttl^/9-tKn^^BSl!^tfi^# 

(b) £*fc<H7c7)«fi£f* (ftfi-^A) 

(c) mi&mi6cr>m-&fc(m&fcB) 

30 



mxm&xmit 1. mi. 190 nx-wmft 1 . 

1. S£«j5 0g£. 5kg*>*ttCfl«rU:EE*5A*> 
TC 1 8 rpiTlUK U , 1 8 0 •Clltftft LfcBrabender P 
lastographcoS^A.7 FtCftALfc. yjWbWB* *fc 

2. B6ft*ttE«l/c**vl<Ji'fc:U 1 7 0 
rWt»U BBladsJ:tf9^HJl2 0a«>FW4-U 
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mm 72. 



(NHi)tSOi 1 g 

KH2PO4 2 g 

(Na)iHP04 3 g 

MgS04-7H 2 0 0. 2g 

CaCh O . O 1 g 

FeS04-7H 2 0 0 . 0 0 5 g 

HnS04-4H 2 0 0 . 0 0 2 g 

40 Na 2 G03-10H 2 0 O. 1 g 

(NH 2 ) 2 CO 1. 5g 

IBM*y* £ttt'l nz-tt 
JgJftWpHti. IX'h^K. 

T&httfOMttO. 5g£jg)BLfcigJiH5 0 0ii 
& Hil^Mstt Bnni l^bdyyxalz. Nocardia 
sal«nicoior«:ATCC 1 9 1 4 90att*4ta5il£fta 

«att2 4«RL 4 8^8J:tf7 2lMI»IMI'?. * 
7?X:ie.X??y/MftO. 5g-3o£jfe&oU 
50 U/HiO . 2 5 g<Ofii^®!l0Sr 9 6^fSJf*{wffo/i. £ 



(1 

27 

mm 08^tsx\ &77X3£ftsu:. amv*. 

art, «t*ft<oWll^ir***ofc. yyx^m 

-7>X'&mixfrbmiti. ^-y hMii, 2. 

8 1 gr*ofc. «a»3llllB*frft<>&£U 6 9 . 
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7 5g/eT'J>Ofc. Lfcj&toT. 1X77* 

ziizmtoitzMf&<7)±mmi. 2. i9sxb^tz. 



y j-yy- (#Jfc&L) 



-ty-r-4-x- j-yy 
y- y-hy •#-/MWi«rU 



3, 30, mmm. p. 207-208. ^ 
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